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HE ruling weather conditions

form a most important factor

in the transatlantic flight,

and upon the selection of the

per air conditions, more than

gpon &n¥ other feature cxcept. the

proper functioning of the engines,

will depend the success of the at-
tempt. '

No one who is not well versed in

the science of meteorology realizes

the difficulty in selecting the right

weather conditions and appreciates

gufficiently the cautious delay of |

the British aviators in making their
m;ie facts concerning the air con-
ditions are, hriefly stated, as fol-
Imgc‘lrth of about latitude 40 there
is a constant procession c.f. huge at-
mospheric whirls progressing in an
pasterly direction at greatly varying
gpeeds across t}_:c ocean. These
huge whirls are the cyclones (areas
of low hurometer) and out cyclones
(areas of high barometer) usually
from 500 to 1,000 miles across and
g mile or two deep, but each with a
gireulation of air distinctly its own.

In the eyelone the wind blows
from the outer rim inward spirally
toward and around the centre
(counter clockwize) at the ground,
grosea level, and at low altitudes.
But these directions wveer toward
the right with ascent and up in the
pir, & mile or two, the winds blow
putward and away from the centre
gounter clockw So that near the
purface of the groand or sea the
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winds on the front of the cyclona |

Hang

blow (toward the coiztie
gouth, southeast, east
past, oriented from south to novth;
while the winds at the year of the
.t:_vclnno. blow from the north, north-
west, west and southwest, orientod
from north to south. DBut aleft the
winds blow from the centre from
the northwest, west and southwest,
priented fram south to north, on
the front of the eyelone; and from
fhe east, novtheast, north and north-
trest, oviented from north to south,

from the

gt the rear of the cyélone. |

The surface winds increase in ve-
Joeity as the centre of the eyvelone is
approached; and the upper winds in
general decreaze somewhat as they
recede from the centre

The southeast quadrant (90, de-
grees) of the eyelone is the region
of clouds, rain, thunder squalls, vio-
lent Ioeal winds: and in fact is the
dangerous area where “humps” are
likely to occur to disconcert the
Bviator,

‘The air on the eastern side of a
eyelone 15 usually warm and eold on
the western side.

In the anticyclona the wind
blows from the centre outward
epiraily around the centre toward
the outer edee (clackwise), at the
ground or sez leyel; and at low alti-
tudes; but these directions change
With the ascent and at high alti-
fudes of » couple of miles the wind

o

and morth- r
|

| changes become very abrupt,

blows still inward and around the
centre in a spiral clockwise.

The surface and lower winds at
the front of the anticyclone blow
from the centre and from the north,
northwest and west, oriented from
south to north; while the winds at!
the rear of the anticyclone blow |
from the south, southeast, east and |
northeast, oriented from the north
to the south.' But aloft the winds
at the front blow spirally toward
!the centre from the south, south-

cast and northeast, oriented

east,

ﬁe “Unknown Bourne” of Atlantic Ocean
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Problems of the Air, as Aeroplane Voyagers Will
Find Tltlem, Explained by a
Meteorologist

Weather

hours of the flight. The landing
conditions can hardly be picked;

the gales of this section are historie.
lected for the flight must bhe the

best averaging up that can be made
of all three of these conditions.

' By Prof. Frank Waldo, Ph. D,

The Question
Of Altitade

| from south to north; while at tha
rear they blow from the north,
northwest, west and southwest, ori-
ented from north to south.

The air iy usually clear or with |
but little cloud in an anticyelone.
The front or eastern side is eold!
and the western side warmer.

In effect a eyclonal air move-
ment (counter cloekwise) near the!
ground is changed to an anticyelonal
movement (clockwise) high above! . ’ :
the ground. So also an auticyelonal | anche nm;_:hﬂlmﬂng mzunli_mds i

movement (clockwise) at the| A'nwrn'a and qurloj':u: The 111t(?1‘n=1~
| ground is changed to a cyclonal (an- | tnm:-::l (-J:I.'u::;s pul.}hs‘n.cc]_b_v the signal
ticyclonal) movement high aloft, serviee in the seventies; the long
[

would be encountered on the west
side, at the centre strong veering
winds, and on the ecast side cross

rent winds on the eastern gide.
There have been at various times

daily surface weather charts pub-

lished of the Atlantie Ocecan

serics  of  Hoffmeyer-Neumayers
daily synoptic weather charts of
the '80s and '90s published by
the Danish and German govern-
ments, and the daily charts of the
northern hemisphere published by
tlie United States Weather Burean
from January 1, 1614, and which
were interrupted by the war. The
knowledge devived from those charts
of ocean level atmospherie condi-
tiong, particularly of the winids,
plemented by studies of the upper
air made at the two continental ends
of the line of flight, forms the e
of the ocean flight weather prop
nostications,
the

One Cyclone
After Another

There are usually three or fnu:-]
cyelones and anticyclones passing
dacross the American continent from
west to east at any one time, with
| their centre a thousand miles or =o
lapart, sthe more eastwardly at a
| speed of about thirty miles an hour,
and theiwr passage gives us our
changes in wind and weather.

Over the North Atlantie Ocean
there are seldom more than two or
three of these cyclones and anti-
cyclones and they generally pursue
{# more northeasterly course, going!
| from the latitude of Boston (say) to
| that of London; and the move east-
wardly only about twenty miles an
hour, which is much slower than in
Ameriea,

Over North Atlantic Oeean
rie pressure gouth of latitude 45 de-
rrecs with ecorrespondingly  stable
weather, and a low pressure to the
north, In the neighborhood of lee-
land there is a very low average
pressure, and that region is corrve-
spondingly stormy,

These cyclones and antievelones
|u'nunge their shape somewhat in
| erossing the ocean and become more
[symmetrical with stronger and
steadier geneval winds, and com-
paratively slow changes in the wind
direction. As the eyclones approach
and reach the British and Frr‘nu:}::
coasts they change again somewhat
in foim and character and the wind

Newfoundland's
fFrequent Fogs

The fog conditions just cast of
Newfoundland are very bad. Di-
rectly off the coast at this season of
the year about 45 per cent of the
| days are Torgy, so that for the first
1250 miles Trom S, Jonn's the Ajers
most likely will have fogs to obscure
the surface waters; but 00 miles
| cast of St John's the o conditions
have become so much hottered that
only one day infive is fogey,

A west wind I8 desivable for the
best flight conditions; for {herc-by‘
the speed of the aeroplane would be |
increased by the speed of the wind.
For a head wind the true maovement
of the "plane would be the speed of
the ‘plane diminished by the speed of |
| the wind. |

The prevailing surface winds over
| this part of the course are from the
Cross Winds | west, and for the higher fiyine
| heights from the northwest; bhut it
The Real Danger {will be the conditions on the day of
But cross winds are the wmost|flight that will control the destiny of
troublesoma, In flying straight | the aviators, and not average condi-
through a cyclone from west to|tions
east it can be seen that for low alti-
tudes a cross wind from the north

The hest preparation, for the
tranzatlantic flicht necessitates the

Sup- |

there is in peneral a high baromel- |

transmission of information of the
current daily weather conditions in
the eastern United States and Cana-

winds from the south. In flying at'da, and the air condilions over the | the upper winds on the North At-|
high altitudes a head or partly cross/| North Atlantic and northwest coast | lantie,

wind from the north would be met | of Europe by wireless from ships to | conditio
on the west, and west or concur-| the reint of departure in New-|in midocean as on land, and just in | foundland and an aren of high

|to. depend on pure theory and the jand their security ‘much inereased
meagre records of ‘¢loud observa- ; by opportunities for radio or rocket
tions that are available as indicating | communication,

For a flight from Newfoundland
We know that the lower air | to Ireland at high altitudes an area
ns arve not quite the same | of low barometer just west of New-

high or low altitudes.

servations made at sea level, will be
directly useful. But if it is decided

1

tudes, then
| form the basi

only of complicated

The type of weather elected for | Causes. .
the start-off will depend on whether [at high altitudes ‘w1l] be the huge
the plans are made for a flight at|bil}m\'s that occur in flowing streams
If a low  of air, just as water waves arve
| flight is planned, then the weather r#ised by wind on a water surface,
map of the North Atlaniie, with ob- | only about eleven hundred times the

thus embracing the last two or three | made a voyage of upper a¥ explo-

ration into those latitudes and sent
balloons aloft to ascertain the upper

they must be taken as found, and| air current.

The weather conditions to be se- Da"gers ot

the Azores

That local wind ¢jsturbances of a
most serious nature are to be ex-
pected in the course of such a flight
is most eertain, They occur at all
altitudes and from a varicty of
But the most prolific source

size of water waves in magnitude.
The running into the troughs of

to make the main flight at high alti- | these waves or into the spraying
a weather map will |

crosts will cause a gustiness that
will test the stremgth of the ma-

{chines and the skill of the naviga-

| the

' [caleulations which will permit the
| ]’ | drawing of & weather map showing |
| ‘ the conditions at heights of one o
| ; two or three miles above the seil
! ; level., And herein lies the trivmph
| //_" of modein meteoroliey
{ - \ _ _ w‘ ) £ 1 t is to be made at low

- al¥3 + b o F e - g I soant v

i T = ANT1= CYC) ONE —_ - > .11‘-.1!.|.I [_:... :nna._*..!\.-z .rl.ll‘u“:“lc.]..!,j ;
{ ﬂn’u.f_«: - - = conditions for the whole flicht will
I E 4 ey SEER t\ [ bewhen an arvea of high barametric
[ L - ; | pressure lies over the middle and
’ “-—;-1_....._.-——- k\/ w\._ i ;r‘.'z-_ctorn North Atlantie, betwesn the |
. = Hatitodes of 49 deprees and 50 de-

| \\ (rrees north, with a not too deep
| \ laren of low bavometric pressure ly-
[ \ ling far to the north. ecastward of
[Teeland, The Ameriean law foliow-

| itz the high should be over the
P [OWER CURRENT OF e castern states, but not 'so ¢lose as

. e e = e = e UEDE S CHIRRENT  OF 3~ to give an easterly wind for a start

(5} 100 Zoo Too 400 oo e | ot
e = ¥ A i t s (SCALE oF MILES . This would give winds at low al-

foundland, se that the types of
| weather to be encountered can be
| propnosticated. Thege conditions in
| connection with the loeal weather
l'eonditions furnish the entive work-
[ing weather plan.

Experfe;-n'e Gained
In War

When the Amoevican aviators were
:ﬂyiuu‘ at the frout they had posted
[for their information the wind con-
ditions at various flying heights for
ri]u- dity of jourtiey.
| earefully worked out by the meteor-
clogists bazed on the weather map

liof flight; for the envivonment had
|to be most carefully taken into ac-
|eount. Tor ihe aviator the
cnvironment is the broad Atlantic.
| o the geoan flighle, Tor the fivst
[ part of the trip, the conditions aloft
as reluted to those at sea level for
the vegion of the Blue Hill Obsgr-
vatary wounld Le senerally applica-
ble. For the lust part of the flight,
straighl across, the conditions found
to obtain for the Brtish Islands,
where numerous ebservations have
been made, would be applicable,
dut for the greater part of [he
ocean trip the aviator would have

oeean

These were |

conditions and the particular place |

titudes from the soutlw
| nearly the swhole way
| baroincter over the eastern North occan.
Atlantic would be most favorable,
since this would give southwest or | On the
west or northwest winds across the | 4 zores Rogie
ocedn in the upper air. But a strong |
objection to this would be that the
start would have to be made in
stormy local weather,

across the
80 far 25 our ohserved information
|regarding upper aiv currents at sen
falls short, there will be an uncer-
tainty for thut 1,600 miles of air
navieation in midocean,

The accounts that come to us of
the clese wateh that the aviators in
Newfoundland are keeping of the

[loeal weather conditions make one

In the flight by way of the Azores
the aecroplines swould :

track frequented by the tras
tie lines, but most of thy

(G ithe
1satlan-

way would
There ara three weather phases of T

i e v : Lo off v heaton ir == by

| feel that those local air conditions | the transatlantic flight problem, and |~ ul I[ :fht 4] ] 2 '”'i_ :” o
| A A : | v : waonlld be little possible assistance
are playing a too impertant part in | it is absolutely necessary to consider | £ = In' e A
T : () ol 15 aELs, TATEER, ]

the plan. To be sure, it is hghly om pa i T course, the

them separately. distance of fligh much less, hut
this hardly outweirhs the gufesuard
| of vessals on the lapeer votite.

By this route a new element of
weather conditions enters, for in the
passare from Newfour

Azores the

important that the Joeal stuting
conditions should be us favornble as
possible, boeause the stavt is like the
“take off” in a running jump, and
| well started is well berun: but the
jump has still to be mude,

By choosing the proper condition
| & westerly wind may be gecured for
| the whole journey by taking a high
altitude for the Might

1. The weather at the start, and
Newfoundland weather is about as
“mean'’ as to be found any-
where. It covers the first few hun-
dred miles of the flicht and extends
over the fogpiest and most uncee-
tain navigation conditions to be met
with anywhere,  This eovers the itir winds at soa lovel che
first few hours of the flight. Toeal | .o to nbLth \whoreas
atmospherie disturbances are preva- | foundland Ireland thew remain
lent in this region. [the same Lo whicli the aviators of

0

is

and to the
conditions change
very matevially in type, the prevail-

tihg

'|_!'.'i1:!_' from

New-

to
| Faollowing the
Handy Ship Lane

The northern voute, straight from
Newfoundland to Ireland or the
Einglish: Channel, will efer the pro-
tection of the transatlantie steam-
ships, for by swerving slightly to
the south-all but the fivst five hun-
dred miles of the aviators’ course

The weather conditions of the |northern lititudes have been acons-
broad North Aflantic and stretching tomed, although the prevailing
over distance of 1,500 miles or | winds chanre from west to & more
more and eovering the mamn period | uniform distribution from all points
of the flight. The conditions here | of ihe compass of
| are more steady than at the ends, Enowledge of the upper air move-

A The weather conditions far the  ments in the region of the Azores is
[landing and covering the coast of | due to the researches of Roteh and
| northwest Kurope and extending out | Clayton, of the Blue Hill Observi-
can be diveetly over the ship lancs (to sea one or two hundred miles, | tory, near Boston, the latter having

i

Much our

terds.  Winds of 100 miles an hour
must be expected, and perhaps ex-
ceeded, making not only the preser-
vation of the equilibrium of the ma-
chine difficult, but the position eal-
culations very uncertain.

The instrumental difficulties of
flight will be exceedingly

troublesome. The barometer is the

koy to the aviator’s position in the -

air and, indeed, {0 the atmospherie
conditions in general, and he can
get no barometer readings ab sea
level during his flight,.  Conse-
qnently the uncertainties of the al-
titude’ will amount to as much as
the irregularities in the barometric
rressures from day to day, and mayv
amount in extreme cases to a thou-
sand feet, or even more, This
niight have considerable offect on

SLor west | the caleulated speeds.

The inslrumental determination
of drift due to side winds may be
subject {o great error. since there
will he no fixed ground object to
use #8 u check. Thus, even such a
looming objective as Ireland might
be missed, and as for the Azores,
they do not subtend a very large
angle,

The Matter
of Safely

As rerards the sufoty of fliers it
must he said that it will depend on
the perfeet fupetioning of the en-
gine, and the f2et that one of the

United States 'planes
that started was pul oul of commis-
sion by failure at the beginning of
the flight indicates the uncertainty
that yet exists for aeroplane motors.
The but fragile
nisms, and their disruption e

throe

naval

Winrs mecha.
asily ges
the pute
ion of the wire-
The faithful, unerr-
ini pigeon ecan hardly performa his
worle as rescuer under the eondi-
fions of an ocean flight, even
though he worked miracles during
the war strife,

are

er with
ting out af comnis:
aratus.

complished, tog

What man can accomplish, these
aviator men will do!

1
“THIS 1z one of the great
things we ghould do to-
k gether,” ones sald  the
First Napoleon to the
ften Brittsh Ambassador in Paris,
® remerk was mads shortly after
Nwee of Amlens, and the Emperor
Felerred toa tunnal beneath the Eng-
flah Channel, cennecting England and
Frasce, French englneer
Bamed Muthie, had suggested the plan

A great

by taken ¢ up, aa it appealed t°'|

vivld imagination and love of |
Pdertakingy of 5 difienlt and
Batury,

What the Britlsh Ambassador's re-
Was s not & matter of record,
fertaln It fs that the proposal

not ¢ 18 ime ]
0 that ti ooked uporn
'“ ’t'ﬂ)l’ in Eng!u

ROt undertaken,
B has renyived

glgantio |

more then one hun- |

b 10 bring the British people
:‘“d Lo Napaleon's suggestion, and
18 dogper,

il if they would even now
hﬂup.live £ it huad not been for
H:ond war and the German 1)-
Fngland preliminary work has
begin by #larting work to com-
uyu‘" fallway line hetween Dover |
9lkestons which was blocked by
% 2 lundslide at the heginning af
'war. Milliona of tons of sarth now'
hiu removed and the line is !m-l_
M &frenh. When thix rond s in
;t:ndit will bring traing diructl'

y ndon o the mouth of th -
L] tunne) - e

h
loy

_ “l:h for the entrance on the French |
B A% Been yocured, nome way from
“llt._whlch, a8 on tha l-?ngi]uh!
'ﬂﬁ':l;;uln of cliffs, and ndditional I
Way construett |
iy on alke wi11|
Presans, Plane provide for the huild- 'l
% o tunnels, sach eighteen feet
Ty connscted by erogn gnller-
M intervals of 200 yards. The
"':tlld be worksd by slactriclty,
® cane of \he Blmplon tunnel,
My twalve and u half miles long,
”l'. Presant s the longest,
o7 TANimum depth of water on the

bo the daring Nepaleon, and he had at ¢

nd, and the tunnel =

(Lo provide against any danger from

From Lond;)n to Paris by Subway Vervy Soon NO\;

i

—Photos from GHlllninas

nHivie.

| The exact spot where it is expected the tunnel channel will start. Tons of debris must be removed

before the actual tunnelling can be begun

route s 180 feet, and a cover of chalk
100 feet thick would ba Iaft undis-
turbed mbove the crown of the tunnel

and acted as speclal adviser for the
Swiss government in the horing of the
Himplon,
Thirty-two Miles
Long

The totu]l length of the tunnel, in-
cluding the nppronches on both sides of
the strait, will be thirty-two miles, of
which rather more than twenty-one and
a hualf milen will ba under the goen.
When the tunnel s completed it iu en-
timated that trainw ean run from Lon.
don to Paris in loss thun slx hours,
An moon awn trains ean pass under the
Channel they will Lo able to traverse
France, Belgium, Holland, Spain, Italy,
Germany, Austrie-lrungary and Tur-r
key an far ws Constuntinople without

an enemy or the sen, Eo thgt the
tunnel would descend to a lovel of
shout 280 feet helow the sea's surface,

Iron tubes will be built up as the
tunnel advancen, precisely ns in the
London “tuben.” Owing to ths ex-
traordinary advance In the art of tun-
tielling in recent years, the work could
he done qulckly, and {t 1n ostimated
that the tunnel itself could he com-
pleted in five or five n{ul 8 half venrs.

8ir Francis Fox I8 mentioned aa the
engineer who may have charge of the
work on ths British sectlon of the tun-
npl. He is & great tunnelling export,

any difficulty ns to gauge or minimum
Atructures and without the passengers
having fo change enra.

In the course of time, doubtless more
JSthan two pairs of rails will be re-
quired to deul with the enormous
volume of traffie which in each diree-
tion must inevitubly develop.

At lnbor prices heforo the war it
had been estimated that the cost of the
tunnel would he in the neighborliood
of $80,000,000, but wages have gone up
considerably sinee then, as well ns the
cost of raw materlal, and It now is
helleved that the tonnel will cost at
leant $100,000,000 and some day $i26,~
000,000, which probably in closs to
| the correct flgure.

In thls eonnection, the financinl na-

pects of this big engineering under- | some %0 feet in dapth. The question
taking are interesting., In 1876 a |
French company was formed to con-
struct the tunnel from the Frenel end,
This eompany atill remains in existence
with a concession from the TFrench
povernment, which holds good for
| ninety-nine years afier the opening of
the tunnel, So far as France ia can-

ariges whether or not this gray chalk |
is impervious to water, far through it
engineers consider the tunnel will have
Lo be bored. If it is impervious the
tunnolling will be easy comparad with
the East River tubes,

end, striking several hundred thousand
hlg & minute on the faca to ho! ex-
cavated and pulverizing the materials

“Irom five inches in greatest dimension
down o impaipabile powder.” FEach
In the building of these it was neces-

sary to bore through hard roek eov-

| eral speed of about 500 feet a sec- blow, he claims, would have the force

of n 3-inch solld projectile. The ma-
chine, with all appurtenances, is moved
forward by a eystem of caterpillar
tractors and the débris is carried away
cn- belt eonveyors,

curned, this organization doubtless will

eredd with immensze glacial houlders
handle the French eni.

overlaid with quicksand. In the case
of the Blackwell tunnel the bore was
run close under the pravel bed of the
| river and u blanket of Londen clay,
wiiich is impervious Lo water, was laid
between the gravel and the tunnel,

In connection with tha praposed hor-
ing of the Channel tunnel, John XK.
Hencken, an American engineer, has
| come forward with a plan which he
liamentary powers Lo undertake says he has submitted to the British
| perimental waork on the tunnel. This| Cabinet and which ia now under con-
company has slready expended about o | sideration, Mr. Henecken claims ta
million dallars in preparatory work, | have invented a wonderful madhine
und, under the control of the govern- | wiieh, he elaims, will eut through
ment, it 14 generally cxpected that|earth and roek almost Iika cHoorn al
they will now. be permitted to carry|the rate of 100 fect an hour.
aut the aetunl work of the tunnel con-
struction, ag they nre reported to have

Up to British
Uovernnient

To properly link up the undertaking
in the same year the company was
formed in France, n British company
wag also organized and attained Par-
ax-

In fact,
#0 rapidly does his invention work thut
he asserts that He ecan have the tun-
the necessary financial backing. Inels completed and ready for opera-
(n the other hand, as the British  tien, a4t an enormous saving of ex-
company has noe sich ninotv-nine-vear | pense and labor, within a few montha
concession after the opening of the | time instead of the years it is now ey-
funnel as the French company, it iy | pected will be required to huild them,
possible that the English grrw-rnmnnt' Mr. Hencken plans to not only have
will itse!f undertake the construction |# trackway in each of the four tun-
[ of the tunnel proper, Whichever way | nols he proposes, but also u driveway
the ent jumps, it remains only for the |88 well, along which motor lorries
government to press the button for | c8h be driven from England to bases
work to begin withoulb delay. Aeccord-|!n France without breaking bulk.
ing to gome enthusinsts not even Par-|
linmentary sanetion ia required, the |
government having sufficient powoers |
under the Defenee of the Realm aet.

His plan is to have eight of his
machines in usge, one at ench end of
the four tunnels, and another set of
cight machines boring the anproaches
at the same time. Two of the tunnels
would cut at a depth of 100 feet bo-
low the channel®hed "to avoid possi-
billty to injury from ahove,” and the
other twn somewhat lower “to he used |
a8 drainage tunncla additionally te
their wse as traMe tunnels” The
horea will he eylindrical in shape, un-
less It—is decided to have both drive-
ways and trackways, (n which caso the
lowor half will be eut square or rect-
rugular,

In  doscribing his machine, Mr
Hencken sayn If conafats of n series of
swinging hammers rotated nt a periph-

While fram an engineering point of
view the tunnel, when eonipleted, will
undoubtedly rank high among the feata
accomplished by human skill and labor,
nt thoe same time it is not anticipated
that any difficulties in the work in this
day of advanced engineering will he
encountered which cannot be readily
avercome. -

In the Channel the sea is not the
difffienlty; the only risk lies in the
geological nepect, The first lnyer un-
der the Channel 1a white chalk, and
benonth this is & belt of gray chalk

A A R

An electrical boring machine, used to determine rock conditions,
now at work on the French side of the projected channel tunnel



